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Abstract 
Multispectal remote sensing data has been widely used for land cover mapping as well as urban study. The 
mechanism of ground object recognition is based mainly on its spectral reflectance characteristics. However, in 
most cases, it has certain limitation of accuracy in ground objects recognition. SAR remote sensing data on the 
other hand supplies information on surface structure, texture patterns. To achieve the best result it is strongly 
required to combine both these data for the analysis. 
The study area Urumqi is located in the northwest region of China. The used dataset is composed of Landsat TM, 
ETM+, and JERS-1, P ALSAR. At first the maximum likelihood classification was used to extract urban area. 
The classification images were then combined with microwave data to segment out different land cover 
categories. By combination of both Multispectal and microwave data, the accuracy the classification is increased 
a lot. Some errors caused by misclassification of ALOS/A VNIR-2 data were corrected by using 
ALOS/P ALSAR. 
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1. Introduction 
In order to conduct thorough analyses using any RS data sets, one should use a sophisticated interpretation 
method or apply a well-known and reliable mapping technique. Thematic information can be extracted in 
different ways, including manual, automatic and knowledge-based approaches. However, in most cases, users of 
spatial information like to apply sophisticated and easy to use automatic method for high quality urban mapping. 
Optical remote sensing data such as LANDSAT TM, ETM, ASTER, and SPOT have been widely used in urban 
study. The mechanism of ground object recognition of these sensors is based on spectral reflectance 
characteristics of land cover categories that are, in general, independent on their surface roughness and texture 
patterns. This limits in certain way classification capability of these data types. · 
The microwave remote sensing data, on the other hand, provides information mostly on surface roughness or 
texture that have no correlation to material composition of the ground object. In recent years, Advanced Land 
Observation Satellite (ALOS) Phase Array L-type Synthetic Aperture Radar (P ALSAR) data sets have been 
successfully used for different environmental and socio-economic studies. Unlike the traditional single 
frequency and single polarization SAR, the P ALSAR has a number of advantages, because some objects, which 
are not seen in one polarization, can be seen in another polarization, thus improving the interpretation and 
analysis of the images. Separate use of both multispectal and microwave data has brought fruitful results in 
thematic mapping, however, a combination of both data types for land cover mapping in general and urban study 
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in particular could be one of the way to improve accuracy of classification. 
In this paper, the author presents preliminary result on combination of multispectal and microwave remote· 
sensing data in urban study. 
2. MATERIALS AND METHODS 
2.1 Descriptions of Study Area 
The study area is located in Northwest China (Fig. 1) between the range of 86°37J E-88°58J E and 43°01J N-
44006J N, with an area of around 169 km2• The topography mainly is hilly area and the basins in mountains. The 
southwestern and northeastern parts are higher than the middle part and the northwestern part. It has a dry 
continental climate in the mid-temperate zone. The average annual temperature is 6.2 degree Celsius and the 
average annual precipitation is 250mm. Urumqi abounds in coal, oil shale, the salt in Dabancheng Salt Lake and 
so on. 
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Fig. I the position of Urumqi in Mainland China 
Urumqi is the capital and the largest city in the Xinjiang and is important as the center of administration, culture, 
economy and transportation. The current population is around 1.8 million. In the early 1884s, it was just a small 
city. The construction of the Lan-Xin railway line (Lanzhou to Xinjiang) and Rotan line, Tu-Wu high-way 
(Turpan to Urumqi), Wu-kui high-way (Urumqi to Kuitun) and provided it a good opportunity for development. 
Especially in the last 20 years of economic reform, urban expansion in Urumqi has been very significant 
(Alimujiang, et al., 2006). 
2.2 Data Sets 
The materials used in this study are listed in Table 1 
- 129 -
The study area is covered by two scenes of ALOS/A VNIR-2 and two scenes of ALOS/PALSAR. Table 
1 shows the information of data acquisition used in this study. Reference data for training data 
collection and accuracy assessment includes local maps and google earth. 
T bl 1 I £ f a e . n orma 10n o f d t a a acqms1 10n 
Data names Observation date Spatial resolution Path/Frame Provider 
ALOS/A VNIR-2 20th Aug 2008 10m 170/2710 JAXA 
20th Aug 2008 10m 170/2720 JAXA 
ALOS/P ALSAR 16th Jun 2008 12.5m 499/860 JAXA 
dual-polarization 
16th Jun 2008 12.5m 499/870 JAXA 
SRTM-DEM ~ 90m NASA 
2.3 Data processing 
Processing level of the received ALOS/A VNIR-2, and ALOS/PALSAR is 1.5. All of them are geo-coded images 
(CEOS format) and in the same coordinate system. However, when overlay together, objects in these images 
have not same position. ALOS/PALSAR data was geometric corrected using ALOS/A VNIR-2 image (Figure 2). 
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Figure 2 Color composite of ALOS/A VNIR-2 (up) and ALOS/PALSAR data after geometric correct (down) 
HH band (down right) HV band (down left) 
3. Urban extraction using multispectral and microwave data 
ALOS/ A VNIR-2 and ALOS/P ALSAR were collected for analyzing urban monitoring. The classification 
schemes include:(!) water (rivers, lakes, ponds and reservoirs) (2) urban land (the largely continuous area 
covered by urban constructions and urban facilities), (3) barren land, (4) crop land, (5) Forest. On figure.3 is 
shown classification of Urumqi city by maximum likelihood method (Murai, 1996). Training site data were 
collected by means of on-screen selection of the polygon training data method. A total of I 00 training sites were 
chosen for each image to ensure that an spectral classes constituting each land use category were adequately 
represented in the training statistics. The accuracy of the classified maps was checked with a stratified random 
sampling method, by which 60 samples were selected for each land use category. The reference data were 
collected from field surveys and existing land use maps that have been field-checked. Global positioning 
systems were used to assist in the identification of field data o.n images. Large-scale aerial photos were also 
employed as reference data for the assessment of classification and accuracy. 
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Urumqi classific<1tion map in 2008 
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Figure.3 Urumqi classification in 2008 
4. RESULTS AND DISCUSSION 
The overall accuracies of the classification is 79.84% in 2008; Conventional pixel-wise classification algorithms 
have some difficulties in it detection and especially in separation of urban area from bare land: forest land from 
cropland. The P ALSAR data as known provides mostly information of surface roughness and therefore texture 
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of land cover categories. P ALSAR data display built up area, tree coverage and crop in different brightness 
which is in proportion to backscatter level and therefore their surface roughness. On figure.4 is shown color 
composite of P ALSAR data band HH, band HV, band HH assigned to color red, green and blue respectively. 
On this image, crop field is shown in different color shades, water bodies appear in black color, gray shades 
show distribution of various unchanged objects such as housing and built up area, evergreen tree coverage (parks 
and zoo). 
Figure.4 Color composite images of P ALSARFigure.5 Urumqi high slope map 
(HH=R, HV=G, HH=B) 
The results in Figures.6 showed that the overall accuracy after combination is increased ~p to 88.2%. The final 
classification map was produced by combining the_ classification result of ALOS/ A VNIR-2 with the results 
derived from ALOS/PALSAR images and the high slope map in Figure.5. 
5. CONCLUSION 
This is a preliminary result on study of combination of ALOS/ A VNIR-2 and ALOS/P ALSAR data for urban 
study. The approach used in this study seems to be simple but quite effective. By using ALOS/A VNIR-2 and 
. ALOS/PALSAR data has been refined to achieve more accurate classification result. The time difference 
between ALOS/A VNIR-2 and ALOS/PALSAR is three months, in ideal case both data should be acquired at 
the same time. 
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Urumqi classification map in 2008 
10,1)(10 
Urbim ad Irnrthmd 
Fo,C11t 
Figure.6 Classification map after combining ALOS/ A VNIR-2 and ALOS/P ALSAR 
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